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Al(;al works published th<’: i);ist sixty-five years eontaiii 

short lists of Oseillatoriaeeae from southern Massaeluisetts," the 
ehief among which are those of P'arlow, Mannr Algar of England 

(1891): Collins, Khodoka 2: 41-52 (1900); Davis, Hull. S. Hur. 


Le 


26: 211 


of 


Massachmetts (1935). Other shorter papers are referred to in the 
list of species below. .V small number of preserved specimens from 
the region has been distributed by Farlow, Anderson & Eaton in 
Algae Am. Bor. Ex.nccatae and by Collins, Holden & Setchell in 
Phycotheca Borcali-Americana. These exsiecatae, the specimens upon 
which previous reports have been based, and other material cited in 
the present paper have come chiefly from the vicinity of Woods Hole. 
The freshwater algal habitats of this area are described by F^ogg, 
Rhodoha 32: 147fl’ (19.30), and by Croasdale, ibid.; the marine and 
bracki.sh habitats by Davis, il)id. 1911 (1): 44.3-.544 (1913), and by 
Taylor, Marine Algae (1937). 

The comparative morphology of the group, first treated critically 

by Thuret, Ann. Sci. nat. VI Hot. 1: 372-382 (1875), and further 
elaborate<l in a series of papers by Hornet, Thuret, Flahault, and 
Gomont, is summarized in a lucid manner in the introduction to 

’ Contribution from the Osi)orn Botanical Laboratory of Yale University and the 

Department of Botany, Marine Biological Laboratory. 

2 The Myxophyceae of Nantucket County will be treated in a separate publication 
and are therefore not reftTred to in the pn\sent pa|H*r. For a similar reason, the genus 
PlccUmcma ^ITiur. ex (lom. is omitted here. 
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Goinoiit’s ‘Monographie <l<\s Oscillariees/'^ Ann. Soi. nat. VII Rot. 16: 
203-308; 16: 01-204 (1802). Recent work is reviewed by Geitler, 
Rabeiili. Kryptogainen-Fl. 14 (1030-32). The.se authors make clear, 
ainotig other things, that most species can be recognized with rea¬ 
sonable accuracy only when the organisms are found in non-hormogo- 
nial mas.ses of considerable size and relativ(*ly pure state. Such 
determinable j)lant-masses, it is argued, develoj) only under certain 
limited eoml)inations of physical, chemical, and biotic conditions; as 
these conditions change, the plant-mass may ])ass into the hormogo- 
nial state or disappear entirely. The determinable state may persist 
for a single <lay, or throughout a season, or even longer. The de¬ 
scriptions for taxonomic purposes will apply, therefore, only to the 
brief period of the life liistory during which the plant-mass is not in 
the hormogonial or disper.s(‘d states. In the species which he treated, 
Gomont attempted to define tin* limits of variation of each character 
during this determinable state: color and form of plant mass; color, 
difUuence, lamination, size, and reaction to chlor-zinc-iodine of the 
sheath; habit of the filaments and trichomes; shapes of apices of the 
trichomes; the degree of thickening of the outer wall of the apical 
cell; cell measurements; color and granulation of the protoplasm; and 
nature of the cross-walls. The recent literature contains frecpient 
expressions of doubt as to the taxonomic importance of certain of the 
more variable characters referred to above. Such doubt in some cases 
may be well founded; in other cases it may be due to the lack of 
familiarity with the species concerned. It is to be regrettc'd that 
these limits of variability have not yet been studied by pure culture 
methods; on the other hand, though such characters are generally 



as extremely inconstant in other groups of plants and 
animals, 1 mu.st confess myself unable except in rare instances to 
eidarge upon the limits of variability as described by Gomont. 

For j)t*rmanent preservatiem of the characters mentioned above, 
drying the. material as (luickly as j)ossible without the aid of heat is 
recomnuMuh'd. The best preparations are sc‘C'urc‘d when the material 
is reduced to the dried condition in the open air (in front of a shaded 
open window or electric fan) within an hour after it has been lifted 
from its habitat. In so drying, the shapes of the cells and even the 
protoplasmic characters of color and granulation are preserved. 

• TIr^ Intornational Botanical Congress of Vienna in 1905 established Gomont’s 
‘Monograpliie’ as the point of departun* for nomenclature in the Homocystinme. 


223 


11 ) 38 ] 
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Mounts duplicated upon mica (or glass) and paper are to he preferred. 
Formalin, even in such low concentrations as 2% hy volume in water, 
often produces granules and vacuoles not evident in the living pro¬ 
toplasm and seldom allows the original color of the plant mass or of 
the trichomes to he retained. If material preserved in formalin is 
dried in the preparation of herharium specimens, such essential 
characters as size and shapes of cells are often sacrificed also, especially 
in the unsheathed forms. There are indications that preservation in 
liquid media affects the capacity of the sheath to react with chlor- 
zinc-iodine. Preserving fluids containing alcohol, acetic acid, glyc¬ 
erine, and salts of copper render most material valueless for taxo¬ 
nomic purposes. 

For obvious rea.sons, citations of specimens in the list helow have 
heen restricted to herharium material. The location of specimens in 
herbaria is indicated hy means of the following abbreviations: D, my 
l)ers()nal herharium; F, Farlow Herharium of Harvard University; 
Mo, Herharium of the Missouri Botanical Garden; N, New ^ ork 
Botanical Garden; P, Herharium of the Uni\ersity of Pennsylvania; 
S, Naturhi.storiska Riksmuseet, Stockholm; T, Herharium ot Win. 
Randolph Taylor; W, Herharium of tin* Marine Biological Laboratory; 
Y, Herharium of Yale University. 

The keys pre.scnted here are admittedly cumbersome, hut it is 
hoped that they will enable the workiM’ to determine with accuracy 
whether or not his material can he placed in a species treatcil. 1 have 
not hesitateil, wherever such a procedure seemed desirable, to in¬ 
corporate literal translations of parts of original descriptions into the 
key. The term ‘cell’ is used throughout the paper as an English 
equivalent of Gomont’s articvluin, and ‘cross-wall’ an equivalent of 
Gomont’s dissrjnmrntuiu,. 

I am grateful to members of the staffs of the Osborn Botanical 
Laboratory,the Marine Biological Laboratory, the Farlow Herharium, 
the New York Botanical Garden, and the Department ot Botany of 
the lYiversity of Missouri for their generous cooperation during this 

work; to Prof. I’Ahhe P. Frcmy, Prof. L. Geitler, and Dr. G. Huher- 
Pestalozzi for comparing various specimens with authentic European 
material; to Prof. W’m. Randolph Taylor, Dr. Hannah T. Croasdale, 
Mr. Earl T. Rose, Prof. George J. Hollenherg, Prof. G. W’. Prescott, 
Mr. C. M. Palmer, Mr. G. T. Vela.squez, and many others cited as 
collectors of sjiecimcns here, who placed their collections at my dis- 
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posal an<l rendered numerous other courtesies; and to Prof. Taylor, 
Prof. A. W. Evans, and Prof. (i. K. N iehols for sugjjestions concerning 
the manuscript during its preparation. Much of tlie work was pur¬ 
sued at Yale I'niversitv with the aid of the Theresa Seessel Research 

• » 

Fellowship. 


Ki:y to (Jkxkha 


I. 


B. 


II. 


Trichomes more than one within the sheath; sheaths typi¬ 
cally closed at the apices.Tribe I. Va(.i\ahii:ak 

A. Trichomes few (1-5, rarely more) and loosely afi^gre^ated 

within the sheath 

1. Plant-mass aerial, subaerial, or submersed, compact, 

in some species impregnated with calcium carbonate 
or other foreign substances; sheaths hyaline or 
colored, in many species coloring blue when treated 
with chlor-zinc-iodine, definitely delimited, often 
lamellated, in most species not mucous; trichomes 
never capitate. Schizothrix 

2. Plant-mass submersed or subaerial, mucous; sheaths 
always hyaline, never coloring blue when treated 
with chlor-zinc-iodine, broad and often conspicu¬ 
ously lamellated, often entirely diffluent; trichomes 
attenuate and truncate or capitate at the apices. . . . Hijdrocoleujn^ 

Trichomes numerous and closely aggregated within the 
sheath.—Plant-mass submersed, subaerial, or aerial, 
compact or gelatinous; sheaths always hyaline, in our 
species not coloring blue when treated with chlor- 
zinc-iodine, mucous and often entirely diffluent; trich¬ 
omes rotuiid, attenuate, or calyptrate at the apices. . . .Microcoleus 
Trichomes solitary within tlic sheath or without evident 

sheaths; sheaths not closed at the apices.Tribe II. Lynobykaio 

A. Plant-mass sufficiently coherent (in most species) to re¬ 
main intact when lifted from its habitat; trichomes 
surrounded by evident sheaths or amorphous jelly 

1. Plant-mass characteristically submersed, rarely sub¬ 

aerial; sheaths definitely delimited, often lamellose, 
becoming mucous and diffluent only (if at all) in the 
hormogonial state. Lyngbyd^ 

2. Plant-mass aerial or subaerial, tlie interwoven and 

contorted filaments forming a compact stratum, 
from the surface of which arise upright or repent 
bundles of filaments; sheaths in the stratum di.stinct 
and never confluent, in the fascicles often mucous 
and confluent; trichomes never capitate with an en¬ 
larged apical cell, in some species calyptrate. Symploca^ 

* Species of Ilydrocolt^uni. esiH*cialiy the marine forms, are often misplaced in tlie 
Kenera Syniplocii. IMiormidium, and Oscillatoria. 

- Sytnploca Muscorum and Fhormidium atubiguum, when grovviiiK submersed, often 
produce distinctly lyngbyoid masses. Species of l^lectonema, Scytonema, Tolypoth- 
rix, and llapalosiphon, observed in unbranched or anheterocystous states, liave 
often been confu.sed with species of Lyn^bya. 

3 If submersed, the plant-mass is a compact stratum or gelatinous mass of contorted 
filaments the sheaths of wliich are definitely delimited and seldom mucous. Lyngbya 
aestuarii when growing subaerially often product's upright fascicles from the stratum 
(f. symplocoidea Gom.). Species of Schizothrix, Fi.scherella, Scytonema, Toly|)othrix, 
tTiul Hapalosiphon produce similar fatcich^s under subaerial conditions. 
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3. Plant-mass submersed, subaerial, or in a few species 
aerial, compact; sheaths characteristically partially 
or wholly confluent into an amorphous jelly which 
in some species is impregnated with calcium carbon¬ 
ate or other foreign matter; trichomes not more than 
12 M in diameter, in several of the more common 

species capitate with an enlarged apical cell. Phormicliuni 

B. Plant-mass mucous, rarely remaining intact when lifted 

from its habitat, submersed or subaerial; trichomes 
without evident sheaths or amorphous jelly 
1. Trichomes not regularly and permanently spiraled 
throughout their entire lengtlis, always articulated 
(cross-walls evident without the application of 
stains or reagents), in many species straight, or vari¬ 


ously curved and contorted, or spiraled at or for a 

short distance behind the apices. Oscillatoria 

2. Trichomes more or less regularly and permanently 
spiraled throughout their entire lengths, conspicu¬ 
ously articulated, not evidently so, or not at all. .SpiruHna 


\’a(;inai<ieak 

(Join, ex Aim. Sci. nat. \'^II Hot. 15: 290 (1S92). 

SCHIZOTHRIX Kiitz.ex Gom., ibid. 292 (1<S92). H y p In of hr lx Hiitz. 
ex Kirchn., Seliizophyc. (>7 (1900). Si/mploca.s'fruni ((iom.) Kirclm., 
ibid. OS (19(K)). Inaciis Kiitz. ex Kirchn., loe. eit. (19(K)).—The four 

subgenera are separated from each other according to the habit of the 
plant masses and the color of the sheaths. Xo specimens of the sub¬ 
gen. Iiiactis Gom. have appeared in the collections examined. It is 
to be expected that further collecting will di.scover a number of as yet 
unreported species of Schizothrix in the southern Massachusetts flora. 


Kky to Spkcies 

I. Small plants, aquatic, subaerial, or aerial, with prostrate 
habit of growth, filaments in which false branching is not 

common, and hyaline sheaths.Subgenus I. 

Hypheothhix (Khtz.) Gom. ex .Ann. Sci. nat. VII Bot. 15: 306 (1892). 

Stratum almost fragile, blue-green, never incrusted with 
lime; filaments closely interwoven, lower portions un¬ 
branched and straight, upper portions falsely branched, 
the branches tortuous in habit; sheaths usually firm, erose 
at the margins, acuminate at the apices, in the lower por¬ 
tions wide and lamellose, coloring blue when treated with 
chlor-zinc-iodine; trichomes few within the sheaths, often 
single in the false branches, 1.5-3 m in diameter, con¬ 
stricted at the cros.s-walls; cells up to 5 m long; apical cell 

acute-conical. S. nrcnnria 

II. Subaerial or aerial plants with filaments ascending in erect 

symplocoid fascicles from a prostrate stratum, the sheaths 

always hyaline.Subgenus II. 

Sy-mplocasthum Gom., ibid. 314 (1892). 

Stratum indefinitely expanded, blackish or olive-green; 
filaments in the basal stratum tortuous and intermeshed, 
in the fascicles more or less straight, erect, parallel, di- 
chotomously and appre.s.sedly false-branched; fascicles 
rigid, spiniform, erect, to 3 cm. or more high; sheaths 
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III. 


cylindrical, firm, lamellosc, orosc nr smooth on the mar- 
|j;ins, acuminate at the apices, coloring blue when treated 
with chlor-zinc-iodine; trichomes pale blue-green, few or 
solitary within the sheath, parallel, evidently constricted 
at the cross-walls, 3-6 ^x in diameter; cells subquadrate to 
twice as long as wide, 4-11 ^x long; protoplasm coarsely 

granular; apical cell truncat(‘-conical. S. Friesii 

Plant mass terrestrial or rarely aquatic, a i)rostrate stratum 
from which, in several species, arise erect or repent sym- 

plocoid fascicles;sheath8 of mature filaments colored.Subgenus HI. 

Chhomosiimion Gom., ibid. 3I(S (1892). 

Stratum indefinitely expanded, dark violet or brownish; 
filaments more or less elongate, subdichotomously and 
falsely branched, the branches divaricate, much con¬ 
torted below, more or less [)arallel and agglutinat(‘d into 
tortuous repent fascicles above; sheaths brown- or 
purplish-r(Hl, with acuminate^ hyalim* apices, firm, v(‘rv 
wide and conspicuously lam(41os(‘, irr(‘gular or erose on th(‘ 
margins, coloring blue when treated with chlor-zinc- 
iodine; trichomes pale blue-green, often more or less 
numerous within the sheath, in most collections con- 
striePid at the c?*oss-walls, 6-<S ^ in diamet(‘r; cells sub- 
quadrat(‘ to twice as long as wide; ])rot()plasm coarsely 
granulo.sc'in all except tin* apical cc^ll; apical cell conical, 
often very acutely so. S, purptird^cens 

ScHizoTiiHix AHKNAUIA (Berk.) (loiiK, Anil. Sci. nat. VII Hot. 16: 
312, pi. viii, f. 11, 12 (1892). N. Frlr.sil of Croasdale, Fresh Water 
Al^. ^V oods Hole, Mass., 21 in part, not (loin.— Fi(/. /. This 

is an apparently t're(pient alpi of (lennded .soil. Smith in Firsli-uuifcr 
ytlgdr of t/ir I'nift d Slab's (193d) does not cite the species for tlu; Tniteil 
States, though (loinont, ibid. 313, namtions a specimen collected by 
Setchell in this country. S])ecimcns .seen: FALMOt^Tit: on denuded 
gronml at south end of Park Stre(‘t, Woods Hole, Drouci Hf'd!), 25 Aiig. 
J930 (1), F, S, T, Y); clay bank near entrance to (ilan.sett Estate, 


Woods Hole, Drouci IJI 


T’ 

/ , o 


\ng. 1934 (I), W); on clay bank, side of 


road to Qttisset, 0. T. Moore, 20 July 1(S98 (W). 

SciiizoTHKix Fuiesii (Ag.) Gom., Ann. Sci. nat. \'II Hot. 16: 310, 
pi. ix, f. 1, 2 (1892); Croasdale, Fresh Water Alg. Woods Hole, Ma.ss., 
21 (1935), in part. S. FiirccUii W. R. Taylor,Proc. Acad. Nat. Sci. 
Phila. 80: 91, pi. 12, f. 7-9 (1928). Siiniplocasiruiii Brittoular Gardn.,* 

1 1 interpret the typk of tills species in the Herb. W. H. Taylor, buitihh cohjmhia: 
red surface mud from nearly dried pool, parkland. Cailon Creek near (lolden, W. R. 
Taylor, 2 Sept. 1923, as the juvenile state of .S. Friesii. The typiciil symplocoid 
habit is not developed, but the filaments differ in no other respect from the authentic 
material of S, Friesii cited here. 

2 A study of the type in the Herb. XeW York Hot. (lard, and an isotvpe in my own 
herbarium, Puerto kico: summit of K1 Yunciue, Catalina-Yumiue Trail, Luquillo 
Mountains, E. G, Britton 76Jf8, 23-20 Feb. 1923, shows that, in spite of word to the 
contrary in the original description, tlu*, apical cells are conica.1 and the sheaths are 
laminose, as in the authentic Gomontian specimens of .S. Friesii cited hen^. On the 
average, in a large number of trichomes s(*(^n, the C(’lls are no longer than tliose seen in 
*S. Friesii, I'he errors in the description apparcmtly arose from tlu^ poor state of 
preservation of many trichomes in the upper portions of the fascich*s. 
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New York Acad. Sci., Sci. Surv, Porto liico 8(2): 287, pi. 2, f. 11 
(1932). Authentic material: Desinaz., PI. crvptog. France, ed. I, 
1971 (F); Rabenh. Alg. 394 (F), 492 (T), 2364 (T), 2445 (T).—Infre- 





cjuently encountered on soil and mosses in shady woods and alon^ 
paths. Two specimens: Falmouth: Fay’s Woods, Woods Hole, IF. 
(i. Farlow, July 1889 (F); earth by roadside, Nobska Woods, .7. E. 
Ilumphrcij, 22 July 1896 (W). 

ScHizoTiiuix fukfukasckns (Kiitz.) Gom., Ann. Sci. nat. VII 


Rot. 16: 320, pi. ix, f. 6-8 (1892). Authentic material: Rabenh. Alg. 


851 (N).—Two collections, the var. cruexta (Lespin.) Gom., ibid. 
321: FALMOUTH: Town Playground, Woods Hole, Vroiut 2l7d, 30 
Aug. 1937 (D, S). tishuhy: subaerial in a springy meadow at upper 
end of Lake Tashmoo, Droiirt l.'KU, 21 July 1936 (D, F, S, T, \). 

HYDROCOLEUM Kiitz. ex Gom., Ann. Sci. nat. VH Rot. 16: 332 
(1892). IIi/drocoleun Forti, Syll. Myxoj)hyc. 315 (1907); Tilden, jMinn. 
Alg. 1: 134 (1910); Geitler, Rabeidi. Kryptogamen-Fl. 14: 1146 (1932). 
—Though Kiitzing, Phycologia gcneralis, 196 (1843), originally pro¬ 
posed this genus as Hydrocoleum and his orthography has been per- 
j)etuated by its use in Gomont’s ‘Monographie,’ the masculine form 
of the name as written by Forti has been continued in no small part of 
the recent literature. The forms here considered are all marine plants 
of rather large dimensions. Xo specimens of freshwater species from 
southern Massachu.setts have vet been .seen. 
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Key to Species 

1. Plant-mass epiphytic on larger marine algae or growing on 
rocks in quiet salt water; trichomes usually less than 15 m 
in diameter.—Plant-mass greenisli or almost black, slimy, 
in mucous clumps on larger marine algae or in gelatinous 
strata on rocks; filaments parallel, often falsely branched; 
sheaths broad, mucous, acuminate or open at the apices, 
under certain conditions entirely diffluent; trichomes 
yellowish-green or blue-green, many within the sheath at 
the base of the filament, few in the branches, not con¬ 
stricted at the cross-walls, 8-10 (usually 9-11) m in diam¬ 
eter; cells 1/3-1/6 as long as wide, 2.5-4.5 m long; cross¬ 
walls granulated; apex of trichome attenuate-truncate. . //. lyngbyaceuin 
II. Plant-mass subaerial or aquatic, usually in brackish or quiet 

salt water; trichomes more than 15 m in diameter. 

.4. Plant-mass brownish or greenish, forming gelatinous ex¬ 
pansions on floating algae or subaerial on sand or other 
algae; sheaths very mucous, often entirely diffluent; 
trichomes pale green or brownish, not, constricted at 
the cross-walls, 14-21 (usually 17-19) m in diameter; 
cells 1/3-1/G as long as witle; cross-walls granulated; 

apex of trichome briefly at tenuate-truncate. II. ylutinoauvi 

H. Plant-mass brownish or blackish, phormidioid, mucous, 

or in drying almost chartaceous, indefinitely expanded, 
never caespitose, usually covering floating algae or 
aquatic plants in brackish water, sometimes subaerial; 
sheaths at first subamorphous, hyaline, thin, soon en¬ 
tirely diffluent; trichomes brownish or blue-green, not 
constricted at the cross-walls, 24-35 (usually 25-30) m 
in diameter; cells 1/5-1/8 as long as wide; cross-walls 
granulated; apex of trichome briefly attenuated, the 
apical cell bearing a hemispherical calyptra. II. Iloldenii 

Hydkocolei M LYNGBY.\CEU.M Kiitz. ex (loin., .\nii. Sei. nat. VJl 


Hot. 16: 337, pi. xii, f. 8, 9, 10 (1892); Sc'teliell, Erythea 4: 89 (1890), 


Plivc. Hor-Ainer. 6: 204 





Collins, Hhodok.x 2: 42 (1900); 


Davis, Bull. r. S. Bur. Fi.sh. 1911(2): 797 (1913); Tilden, Minn. .\lg. 
1: 130 (1910). .Authentic material: Crouan, .\lg. mar. Finisttire 3: 
32o (h).—The typical variety occurs as greenish or blackish gelatinous 


ma.s.ses on .Vscophylluin, etc. in (piiet salt water. Specimens .seen: 
F.\LMorTii: on .Ascophyllum, Bam Islajid flats, Woods Hole, .1/. 
Poole, 17 .Aug. 193() (D, F, S, T, A ); Penzance IA)int, Woods Hole, 
IF. . 1 . Setchell IF. ./. F. (hUrhouf, 30 Aug. JS94 (W); Woods Hole, 
7. Holden, 18 .Vug. 1894 (F); on ..l.scoplii/ll uin nodo.sn in. Wood’s Hole, 
IF. A. Seteliell, 14 .Aug. 1904 (Phyc. Bor.-.Amer. 204, W, T, Y). 

gos.xold: .south shore of Penike.se Island, ./. (I. Poole d* Drouei, 7 

Jnly 1930 (1)). 

Hydrocoleu.m GLUTixVosuM (.Ag.) Gom. ex .Ann. Sci. nat. \’II Hot. 
16: 339 (1892); CoHins, Khodoua 2: 42 (19(K)); Davis, Bull. F. S. Bur. 
PAsh. 1911(2): 797 (1913). Lyngbya nigreiscenn var. major Farlow, 
Alar. Alg. New Engl, 35 (1891), .Alg. .Am. Bor. Exs. 1:47. L. aestuarii 
f. limtcola of Collins, Phyc. Bor.-.Amer. 29: 1402 (1907), in certain 
specimens, md Gom. Onelllaiorin inargaritifera of Taylor and Hazen 
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in Lewis, Rhodoka 26: 212, 215 (1924), in part, not Kiitz. ex Gom. 
Authentic material: Crouan, Al^j. rnar. Finistere 3: 328 (F 

The typical variety is commonly found in blackish-green or 




brown sheets on sand or on algae floating in quiet salt or brackish 
water. This species and the next are often confused with Oscillatoria 
mnrgaritifera and 0. lionneutaisoim, which they resemble superficially. 
Phyc. Bor.-Amer. 1402 is re})resented in the Herbarium of Yale 
Fniversity by an excellent specimeti of If. gluiinosuni, and in the 
Herbarium of the Marine Biologieal Laboratory by tyj)ical Lyngbya 


acstuarii. 


ASTHA.M 


shore, F. »S. CoUhus, 10 Aug. 1897 (Phyc. Bor.-Amer. 1402, Y [not VV]). 
f.almouth: on Vaucheria floating in Gardiner’s Ditch, Woods Hole, 
Drouci 1917, 17 Aug. 1930 (D, F, S, T, Y); Wood’s Holl, If'. (1. Farl&iv, 
1875 (N); a<l Zosteram et algas mortuas. Wood’s Holl (Alg. Am. Bor. 
Kxs. 47, F, Y); Gardiner’s Ditch, Woods Hole, Anon., 15 July 1931 
(W); We.st Falmouth, F. S. Collins (F); in masses of dead floating 
Zostera and algae. Woods Hole, IF. G. Forhir, Aug. 1875 (F). GOS- 
■VOLD: Botanical Survey of Penikese Island, 24 July 1923 (W). 

Hydkocolku.m Holdkmi Tild(Mi, descr. emend. II. Iloldcnii 
Tilden, Rhodoka 3: 254 (1901); Minn. Alg. 1: 137 (1910); Forti, 
Syll. My.xophyc. 319 (1907); Geitler, Rabenh. Kryptogamen-Fl. 
14: 1147 (1932). II. niajns Holden, Rhodok.a 1: 197, pi. 9, f. 7, 
8 (1899), Phyc. Bor.-Amer. 13: 002 (1899); Collins, Rhodok.\ 2: 

42 (1900); not Martens, (hrillatoria ni(irgaritif( ra of Collins, Phyc. 
Bor.-Amer. 1708a, b (1911), not Kiitz. ex Gom. 0. Bonnemaisonii 
of Collins, ibid. 1707e (1911), not Crouan ex Gom. Stratum luteo- 
fuscum vel nigro-viride, phormidioideum, mucosum aut siccante fere 
papyraceo-chartaceum, indefinite exjninsum, hand caespitosum, vulgo 
algas majores et alias plantas acjuaticas tectans, nonnumquam ad 
littora arenosa intra limites fluctuum maris subaeriale; vaginis initio 
subamorphis, hyalinis, plus minusve tenuibus, demurn omnino 
diffluentibiis, chlorozincico iodurato baud caerule.scentibus; tricho- 
matibus vivis luteo-fu.scis vel aerugineis, ad genicula non constrictis, 
24 (X ad 35 ;a (vulgo 25 (x ad .30 [x) crassis, intra vaginas singulis binisve; 
articulis diametro trichomatis c|uintuplo ad octupio brevioribus, 
3.5 [X ad 4.5 ;x longis; protophismate granuloso, di.s.sepimentis grosse- 
granulatis; apice trichomatis breviter et leviter attenuata; cellula 
apicali calyptram hemisphaericam praebente (v. s., v. v.). Fig. 3 .— 
In quiet brackish or salt water along the coast of New England. 
Specimens .seen: Massachusetts: Eastham: in marshes, F. S. Collin.s, 
13 July 1907 (Phyc. Bor.-Amer. 1708a, b, sprciin. nianca, W, T, Y); 
among Calothrix, etc. in a salt marsh, F. S. Collin.s, July 1909 (Phyc. 
Bor.-Amer. 1707e, specirn. mancum, W, T, Y). Falmouth: floating in 
a salt marsh at east side of Eel Pond, Woods Hole, Drouet 1927, 24 
Aug. 1930 (D, F, S, T, Y); Gardiner’s Ditch, Woods Hole, Drouet 1946, 
17 Sept. 1930 (D, F). Connecticut: on old Spartina stems in ditches 
of a salt marsh, Briflgeport, 1. Holden, 24 May 1890 (Phyc. Bor.-.Vmer. 
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()02, rs, T, , Y); Cook’s Point, Bri(lgej)ort, I. Holden, 30 May 189G 
(type of II. vinjm Hoklen in Farlow Herb.), new yohk; on algae in 
pool in salt marsh, Cold Spring Harbor, L. A’. Johmyn lOSO, Julv 

1895 (F). 

Doubts eon<*erning the validity of this spe(‘ies have been raised by 
Geitler (ibid.). The material distributed by Holden in Phyc. Bor.- 
Amer. (>02 is composed of badly shriveled trichomes which are often 
conspicuously torulose, a result, apparently, of the method of prep¬ 
aration of the exsiccata. The figure accompanying Holden’s original 
description of II. viajv^s must have been drawn from such dried 
material, since it is considerably at variance with the description. 
The type material in the Farlow Herbarium, however, contains few 
such shriveled trichomes and matches the written description exactly. 
This material, according to the herbarium label, grew in a salt marsh 
about the culms of Sjairtina, so that the stratum was apj)arently 
‘pierced’ by these culms and became tubular (Geitler’s ‘rohrig’) when 
the water lev’el was lowered. Similar tubular growths are produced 
by this alga on Spartina culms during the dry season (when the water 
level is lowered by evaporation) in Gardiner’s Ditch, a brackish 
marsh at Woods Hole. In the tvpe material as well as in that of mv 
own collecting, the range in size of trichomes is somewhat greater 
than that described by Holden. By actual experimentation I find 
that the trichomes, if dried very rapidly, retain the exact measure¬ 
ments characteristic of them in the living condition, despite Prof. 
Geitler’s suggestion that in the material distributed in Phyc. Bor.- 
Amer. G02 “dieser Wert diirtte in Verglcich zur Breite des turgeszen- 
ten, kreisrunden Trichoms zu hoch sein.” The trichomes referred to 
species of Oscillatoria in Phyc. Bor.-Ainer. 1707e and 17()8a & b are 
sheathed forms rather miserably preserved; thougli the plant-masses 
are in a very juvenile state, I cannot refer them to other than this 

H. Iloldcnii, like II. (/Ini inoswii, is a form with extremely 
diffinent sheaths inhabiting chiefly brackish water or iniukly and 
sandy shores in the intertidal zone. From the latter species it (lifters 
in its greater trichomatal dimensions and in the presence of a hemi¬ 
spherical thickening of the outer wall of the apical cell. 

MICROCOLEUS Desmaz. ex Gom., Ann. Sci. nat. VII Bot. 16: 

•350 (1892).—I regret that I cannot admit to this list two species often 
encountered in fresh water in North America: M. paludosm'(Kutz.) 
Gom. and M. lacustris harl. ex Gom. Croasdale’s reports of these in 
her I rrsh Ifr/Z/r /l/<7. If rW.v Hole, Mass., 21 (1935), cannot l)c bused 



1938] Drouet,—Oscillatoriaceae of Southern Massachusetts 231 


upon other than M. chthonoplastes, since the material was collected in 
brackish water of Gardiner’s Ditch, Woods Hole; her specimens have 
been misplaced. 

Key to Species 

I. Plant-mass subaerial or aquatic in brackish or salt water, 
rarely if ever in strictly fresh water; trichomes attenuate, 
conical or acuminate at the apices, never capitate 

A. Plant-mass yellowish or blackish-green, an extended 

stratified layer in or about brackish ponds or salt 
marshes; sheaths mucous, often entirely diffluent; 
trichomes bright blue-green, closely aggregated and 
numerous within the sheath, 2.5-6 m in diameter, con¬ 
stricted at the cross-walls; cells subquadrate to twice 
as long as wide; cros.s-walls often granulated; apical 
cell acute-conical. M. chthonoplastes 

B. Plant-mass gray-green, or filaments mixed with other 

algae, usually in intertidal zones, seldom in brackish 
water; sheaths ample and mucous, often entirely 
diffluent; trichomes olive-green, more or less numerous 
within the sheath, conspicuously constricted at the 
cross-walls, 1.5-2 ^ in diameter; cells 2.2-6 m long; 
cross-walls pellucid, not rarely granulated; apical cell 

long-attenuate and very acutely conical. M. tenerrimus 

II. Filaments subaerial or aerial on damp soil, rarely forming a 

black, tough, compact stratum; sheaths cylindrical, often 
entirely diffluent; trichomes green or olive-green, numer¬ 
ous and closely aggregated within the sheath, straight 
when escaped from the sheath, not at all constricted at the 
cross-walls, long-attenuate and capitate at the apices, 

3.5-7 M in diameter; cells subquadrate or half as long as 
wide, 3-7 m long; cros.s-walls usually granulated; apical 
cell bearing a depressed-conical calyptra. M. vaginatus 

Trichomes 4.4-6.5 n in diameter, cells subquadrate or half as 

long as wide.var. Vaucheri 

Microcoleus chthonoplastes (FI. clan.) Thur. ex Gom., Ann. 
Sci. nat. VII Bot. 16: 353, pi. xiv, f. 5-8 (1892); Farlow, Alg. Am. Bor. 
E.xs. 6: 227 (1889), Mar. Alg. New Engl., 33 (1891); Collins, Rhodora 
2: 42 (1900); Tilden, Minn. Alg. 1: 156 (1910); Davis, Bull. U. S. Bur. 
Fish. 1911 (2): 797 (1913). OsciUatoria suhtorulosa of Davis, loc. cit. 
(1913), not Farl. apucl Tilcl. fM. lacustris of Croasdale, Fresh Water 
Alg. Woods Hole, Mass., 21 (1935), not Farl. ex Gom. ?M. paludosus 
of Croasdale, loc. cit. (1935), not Gom. Authentic material; Farl., 
Anders. & Eat., Alg. Am. Bor. Exs. 227 (F, Y).—Subaerial on inter¬ 
tidal flats and borders of salt marshes, often in masses of algae floating 
in brackish water, seldom and only accidentally in fresh water. Speci¬ 
mens seen: bourne: Red Brook, Pocasset, II. Croasdale, 12 Sept. 1934 
(D). FALMOUTH: Pcnzancc salt marsh. Woods Hole, Drouet 1174 
(D, F, S, T, Y), 1175 (D), 13 Julv 1934; Penzance Point, Woods Hole, 
W. J. V. Osterhout, 17 July 1895 (W, T); Wood’s Holl, Aug. 1877 (F); 
Gardiner’s Road Pond, Woods Hole, IF. R. Taylor, 8 July 1917 (T); 
on mud, salt marshes, Woods Hole, IF. A. Setchell 816, 16 Aug. 1894 
(N); Wood’s Holl, W. G. Farlow, Aug. 1877 (Alg. Am. Bor. Exs. 227, 
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F, Y); Falmouth, F. <S. Collins, July 1880 (N); Shingle Pond, (lansett, 
n'. li. Taylor, 30 June 1922 (T). gosnold: salt marsh, Pasque Island, 
C — C. Jao, 26 June 1934 (D) : salt marsh Hats, e. end of Pasque Island, 
IF. R. Taylor, 5 July 1932 (T, D). 

Microcoleus tenerkimus Gom., .Vnn. Sci. nat. VII I3ot. 16: 355, 
pi, xiv, f. 9-11 (1892); Davis, Bull. U. S. Bur. Fish. 1911(2): 797 (1913). 
Osci llatoria amyhihia of Davis, ihid. 798 (1913), not .\g. ex Gom. 
Authentic material: Wittr. & Nordst., .Vlg. exs. 69(5 (F).—This 
species has apparently remaine<l unrecognized hy collectors because it 
is so seldom seen in pure strata; often it i)asses in .Vmerican herbaria 
under the name of Oscillatona amphilna. It has been reported from 

Maine by Collins, Rhodora 6: 233 (1903); but P^remy, in a resume 
of the geographic distribution of the species in Bull. Soc. Linn. 
Normandie ser. 7, 7: 181ff (1924), does not include the eastern coast 
of North America within its range. In the vicinity of Woods Hole, 
one finds the species sparingly among other subaerial Myxophyceae 
in salt marshes, on intertidal zones of shores, pilings, walls, etc. 
Specimens seen: falmouth: subaerial on Grassy Island, Woods Hole, 
Drom f 1886, 17 July 1936 (D, F, S, T, A", Fremy); pilings at entrance 
of Eel Pond, Woods Hole, M. Thurlow, 17 July 193(5 (D); on woodwork. 
Woods Hole, F. S. Collins, 16 Aug. 1904 (sub. nom. Oscillaforla. 
nmiphibia, N). 

Microcoleus vaginatus (Vauch.) Gom. var. Vaucheri (Kiitz.) 
Gom., Ann. Sci. nat. VII Bot. 16: 356, pi. xiv, f. 12 (1892). Authentic 
material: Erbar. critt. ital. 10: 485 (F); Rabenh. .\lg. 353 (F).—Often 
encounteretl on soil and not seldom appearing in soil cultures. Dis¬ 
persed trichomes found in soil .samples have been mistaken for those of 
Phormidium autumnalc. Specimens seen: falmouth : on sand v bank bv 

t/ t/ 

Quisset Avenue north of Golf Course, Woods Hole, Drourt UK)?, 5 Aug. 
1936 (D, F, T). tisbury: on lawn about pumping station at Tashmoc 
Spring, (/. Velasquez tir Drourt 1865, 21 July 1936 (1), F. S, T, A^). 

Lyngbyeae 

Kiitz.emend. Gom., Ann. Sc5. nat. VH Bot. 16:91 (1892). 

LYNGBA'A Ag. ex Gom., idem, 118 (1892).—The inconstancy of the 


generic characters in the Oscillatoriaceae during the period of forma- 


) 


tion and development of hormogonia is well illustrated in many col¬ 
lections of species of Lyngl)ya. The tenacity of the sheath material 
in this genus is often so great that developing hormogonia in the lower 
parts of the sheath are observed to exert much jiressure upon the cells 
of neighboring hormogonia and to produce in them a variety of anom¬ 
alous shapes; in many instances, they grow in such a manner as to 
lie side by side and parallel with each other within the sheath, thus 
producing the habit of one of the Vaginarieae. In other ca.ses, such 
great pressure may l)e exerted that a hormogonium may burst through 
the sheath and produce the elfect of false branching in the filament as 
in the genus Plectonema. 
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Kkv to Speciks 

I. Filaments attached by a basal end to the substratum and 
usually growing perpendicular to it.—Filaments solitary, 
almost straight or subflexuous, epiphytic on other algae 
in brackish water; sheaths very thin, hyaline, not at all 
(or in our material, not readily) coloring blue when 
treated with chlor-zinc-iodine; trichomes blue-green, in 
our material somewhat constricted at the cross-walls, 

1.8-2.8 M in diameter, neither attenuate nor capitate at 
the apices; cells subquadrate or shorter than wide, 1-3 m 
long; protoplasm coarsely granulose; cros.s-walls con¬ 
spicuous, pellucid, not granulated; apical cell rotund, its 

outer membrane not at all thickened. Ij- infixa 

II. Filaments attached to the substratum laterally, often 

throughout the entire length of the sheath.—Twining 
about other filamentous alga(^ principally in fresh water; 
filaments 1.5-2 m in diameter; sheath thin, hyaline, not 
coloring blue when treated with chlor-zinc-iodine; tri¬ 
chomes pale blue-green, 1-1.5 n in diameter, not con¬ 
stricted at the cross-walls, not attenuate at the apices; 
cells 1-2 fx long; protoplasm homogeneous; cross-walls 

not granulated; apical cell rotund. L. eiriphytica 

III. Filaments usually unattached to a substratum, or attached 

laterally by a portion of tin; sheath 
-A. Plants of marine or brackisli water, not or rarely found 

in strictly fresh water 

1. Tricliomes 2 in diam(‘tor.—Filaments mixed with 

other algae in brackish water, usually short, more 
or le.ss regularly spiraled, or often straight; sheaths 
thin, hyaline, coloring blue when treated with chlor- 
zinc-iodine; trichomes pale blue-green, about 2 /u in 
diameter, somewhat constricted at the cross-walls; 
cells 1.2-3 M long; protoplasm finely granulose; 
cross-walls marked with two protoplasmic gran¬ 
ules; apical cell rotund. L. Lagerheimii 

2. Trichomes more than 2 ^ in diameter 

a. .Sheaths not coloring blue when treated with chlor- 
zinc-iodine 

(I) .At least the older sheaths yellowish-brown.— 

Stratum brown or blue-green, subaerial or 
floating, sometimes forming symplocoid fas¬ 
cicles; sheaths at first hyaline, later colored 
yellowish-brown, often very thick and lamel- 
iose; trichomes blue-green or olive, at the 
apices often slightly attenuate-capitate and 
truncate, not constricted at the cross-walls, 

8-24 n in diameter; cells 1/3-1/6 as long as 
wide; protoplasm finely granulose; cross- 
• walls granulated; outer membrane of apical 
cell conspicuously thickened. L. aestunrii 

(II) Sheaths always hyaline 

(.A) Plant-mass extensive, dark blue-green, 

dull green, or yellowish-green; filaments 
crisp, elongate, variously intermeshed; 
sheaths very thick, to 11 p wide, some¬ 
times lamellose; trichomes blue-green, 
brownish, or grayish-green, not con¬ 
stricted at the cross-walls, not attenu- 
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ated at tlie apices, Hi-60 m in diameter; 
cells 1 6-1/15 as lon^ as wide; proto¬ 
plasm finely granulose; cross-walls 
never granulated; apical cell rotund, 
without calyptra.L. majuscula 

(B) Plant-mass expanded, slimy, brownish, 

dark green, or blackisli, usually with a 
violet tinge in drying, or forming a pan¬ 
nose stratum; filaments elongate, 
straight, subrigid; sheaths lamellose, to 
5 /i thick; trichomes olive or blue-green, 
often violet in dried material, not con¬ 
stricted at the cross-walls, not atHmu- 
ated at the apices, 9-25 (in our material 
9-12) yu in diameter; cells 1/3-1/<S as 
long as wide; protoplasm finely granu- 
lose; cross-walls granulated; apical cell 
rotund, without a calyptra. L. confervoides 

(C) Plant-mass expanded, mucous, usually 

dull yellow-green or obscurely blue- 
green, sometimes forming a pannose 
stratum; filaments not rigid or straight, 
always flexuous; sheaths lamellos(‘, to 
3 jjL thick; trichomes j'cllowish-green, 
olive, or blue-green, somewhat attcaiu- 
ate and capitate at the apices, not con¬ 
stricted at the cross-walls, 5-12 yu in di¬ 
ameter; cells 1/3-1/6 as long as wide; 
protoplasm finely granulose; cross-walls 
frequently granulated; membrane of the 
apical ceil thickened into a distinct 
depressed-conical or rotund calyptra. . .L, soniplenn 
b. Sheaths coloring blue when tn^ated with chlor- 
zinc-iodine.—Stratum subgelatinous, coriac(‘ous, 
yellowish-brown or olive, in drying often dark 
violet; filaments contorted, much intertwined; 
sheaths hyaline, at first thin, later to 3 yu thick 
and lamellose; trichomes olive-green, not con¬ 
stricted at the cross-walls, not attenuated at t in* 
apices, 2.5-6 yu in diameter; cells (juadrabj to 1 /3 
as long as wide; protoplasm granulose; cross¬ 
walks conspicuous, sometimes granulated; iikmu- 
brane of tlie apical cell thickened into a rotund 

calyptra.L. iuten 

B. I^lants of fresh water exclusiv(‘ly.—Plant-mass a fragile*, 

scarcely gelatinous stratum, int(*nselv yellowish- 
brown; filaments short, stiff, more or k*ss curved; 
sheaths at first thin and hyaline, later thick and 
opaque-brown, not coloring blue when treated with 
chlor-zinc-iodine; trichomes blue-green, often torulose*, 

0.9 yu in diameter; cells shorter than wide, 0.6-0.8 yu 

long; cross-walls not granulated; apical cell rotund. . . .L. ochraeva 

Lyngbya infixa Freiny, Coinpt. Rend. Acad. Sci. Paris 196: 14J4 
(1932); M^^m. Soc. nat. Sci. nat. & math. Cherbourg 41: 110, pi. 30, 
f. 1 (1934).— Fig, 4- I place the material cited belovv^ in this species 

* J cannot hut suspect tliat this material should more properly he considered tlie 
juvenile form of L. Digmti Gom. in Hariot, Journ. de Bot. 9: 109 (1895), as repre- 
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at the suggestion of Prof. Fremy, even though the slieaths become 
definitely blue when treated with ehlor-zino-iodine and the triehomes 

C _ 

are slightly constricted at the cross-walls. These characters are not 
preserved well in my collections 1126 and 1134 cited below because 
the greater number of specimens were prepared for distribution from 




Specimens 


seen: gosnold: in a boggy salt marsh on north shore of Pasque 
Island, Drouet 1126, 2() June 1934 (D); on Cladophora, Pasque Island, 
Drouet 1132, 2(1 June 1934 (D, P', T, W, Y). oak kluffs: growing 
on Cladophora, Cottage City, F. S. Collins, 19 Sept. 1883 (sul). nom 
Ijc il)l( inia sp., X). 

Lyxgbya epiphytica Hieron. apud Ijcmmermann, .\rk. f. Bot. 2(2): 
103 (1904); Forti, Syll. My.xophye., 289 (1907). Hieron. nomen subnud- 
uvi in Kirchn., Schizophyc., 67 (1900);—P^piphytic on freshwater 
algae, especially upon large sheathed Hormogoneales. Specimens 
seen: falmoutii: on Diehothrix sp. on a submerged piece of tile. Salt 
Pond, E. T. Rose, 19 June 1936 (D); on Scytojiema sp.. Silver Beach 
Pond, West P^almouth, II. Croasdale, 1 Sept. 1933 (D, P^, T). 

Lyngbya Lagekiieimii (Mob.) Gom., Ann. Sci. nat. VII Bot. 16: 
147, pi. iv, f. 6, 7 (1892); Setchell, Bull. Torr. Bot. Club 22:430 (1895); 
Tilden, Minn. .\lg. 1: Ml (1910); Davi.s, Bull. U. S. Bur. Fish. 1911(2): 
798 (1913); Croa.sdale, Freshwater Alg. Woods Hole, Mass., 20 (1935). 


Fia. o. 


U.sually found in muck on the bottoms of subsaline ponds. 


often mixed with other algae. Filaments are not abundant in any of 
the specimens examined:^ falmoutii: in a slightly brackish marsh 
about Chara Pond, Drouet 1860, 20 June 1936 (D); in brackish water. 
Little Pond, IF. A. Sdelnll ct* IF. ,/. F. (hterhout, 17 Aug. 1895 (W). 
gosxold: Dune Pond, Nashawena Island, Drouet 1167, 3 July 1934 (D). 

Lyxgbya aestuarii (Mert.) Liebrn. ex Gom., Ann. Sci. nat. VII 
Bot. 16: 127, pi. iii, f. 1, 2 (1892); Farlow, Mar. Alg. New Paigl., 34 


(1900) 


1009 


(1903), ibid. 29: 1402 (1907), in certain specimens; Tilden, Minn. Alg. 
1: 121 (1910); Davis, Bull. U. S. Bur. P'ish. 1911(2): 798 (1913); 
Taylor in Lewis, Riiodora 26: 212 (1924); Hazen in I..ewis, Rhodora 
26: 215 (1924); Croasdale, P'resh Water Alg. Woods Hole, Mass., 21 


•sentecl in Wittrock & Nordstertt. Algae Exsiccatae 1522a and b from Sweden. This 
species is described in the My.xophycean manuals now in vogue as possessing lateral 
attachment of the filaments; although there is notliing in Gomont's description or in 
Wittrock & Nordstedt, Algae Exsiccatae 1522a-c, determined by M. Oomont, to lead 
us to believe tliat the attachment is not basal. 

> My conception of tliis species has been ba.sed solely upon the descriptions and 
figures in Gomont’s ‘Monograpliie’ and in Mbbius, Hedwigia 28: 312 (1889), and upon 
such presumably unauthenticated specimens as Phyc. Bor.-Amer. 53 and 1008. In a 
recent comparative study of the herbarium material wliich I have included in this 
species, I find one specimen, para: on Utricularia in fish ponds, Museu Paraense, 
Bel^m, Drouet 1275, 27 June 1935 (D, F, N, S, Y, Herb. Univ. Mich., Rijksherb. at 
Leiden, XIus. Xac. at Rio de Janeiro) distributed as L. Lagerheimii and noted as such 
in my article. The Brazilian Myxophyceae, I, Amer. Joum. Bot. 24: 604 (1937), to 
be referable to L. Digueti Gom. (see footnote 9 of this paper). 
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(19d5). L. frrrufiinra of Farlow, Rej)t. I . S. Fish Comm. ISTo: 24 
(1876). Authentic material; Rahenli. Alg. 773 (F), 2055 (F, T).— 

F. liinicola (jom., f. riatans (rom., f. syinploeoidrn Gom., f. firrugint'a 
(.\g.) Gom., ami f. aeruginosa (Ag.) Wolle ex Gorn., ibid. 129, 130 
(1892), appear in the southern Massachusetts region to he rather 
ecological variations of a single variable species than distinguishable 
taxonomic entities. The species is the commonest of the Lyngbyas 
in brackish and salt water; it is the chief constituent of the extensive 
snbaerial growths of Myxophyceae on mud of salt marshes. In none 
ol our specimens is the sheath colored blue when treated with chlor- 
zinc-iodine as described for L. stagnina Kiitz. ex Gom. (pro synon. A. 
aesfuarii) by Lemmermann, Forschungsber. biol. Sta. Plon 12: 145 
(1905), and by Boy e-Petersen, lF)t. Icel. 2(2): 285, f. 6 (1928). Speci¬ 
mens e.xamined: eastham; salt marsh. Bay shore, F. S. Collins, 10 
Aug. 1907 (Phyc. Bor.-Amer. 1402, W, T, not Y). falmouth: 

snbaerial, Penzance salt marsh. Woods Hole, Drourt 1802, 19 .Iidv 
1936 (D), Drourt 1178, 13 July 1934 (D, V); Gansett Pond No. 2, 
IF. ll. Taylor, 6 July 1917 (T); Falmouth, F. S. Collins, July 1880 (F); 
Penzance Point, li. A. Kstrn, 5 July 1893 (W); Park Ditch, Woods 
Hole, Fj. T. Hose, 22 July 1936 (D); Siders PomI, //. Croasdale, 6 Aug. 
1930 (D); Wood’s Holl, Herb. C. L. Andirson (N). .viattapoisett: 
on Spartina, F. S. Collins, 14 Sept. UM)2 (X; Phyc. Bor.-.\mer. 1009, 
W, T, Y). go.s.n'old: Nonamesset Island, F. T. Hose, 29 June 1936 
(1), F, T); Deer Pond, Nonamesset Island, IF Croasdale, 2 July 1934 
(1), N, S); Botanical Survey of Penike.se Island, 24 July 1923 (W); 
brackish pools, Nanshon Island, Anon., July 1908 (W); Shore Pond, 
Tarpaulin Cove, IF. H. Taylor, 4 Aug. 1927 (T). edgautown: mats 
over decaying Zostera leaves in a .salt marsh, J/. A. Iloire, 8-18 Aug. 

1900 (N). 

Lyngbya ma.jusc’UL.a (Dillw.) Harv. ex Gom., Ann. Sci. nat. YH 
Bot. 16: 131, pi. iii, f. 3, 4 (1892); Farlow, Rept. U. S. Comm. Fish & 
Fisheries 1871-72: 293 (1873), Proc. Amer. Acad. 10: 380 (1875), 
Rept. I . S. Fi.sh Comm. 1875: 24 (1876); Collins, /Vlg. .Vm. Bor. Exs. 
6: 228 (1889); P'arlow, Mar. Alg. New Engl., 34 (1891); Setchell, Phyc. 
Bor.-.‘Vmer. 6: 202 (1896); Collins, Riiodora 2: 42 (1900); Tilden, 
Minn. Alg. 1: 123 (1910); Davis, Bull. V. S. Bur. Fish. 1911(2); 798 
(1913); Croasdale, JVesh Water Alg. Woods Hole, Mass., 21 (1935). 
Authentic material: Rabenh. Alg. 588 (T); Harv., Friendly Ids. Alg. 
120 (P'), 121 (P’); Harv., Ceylon Alg. 84 (P’).—This species, usually 
found only in marine waters, is often confused, as Geitler has pointed 
out in Rabenh. Kryptogamen-Fl. 14: 1060 (1932), with the strictly 
freshwater Plectonenia Wollei Farl. ex Gom. In the Woods Hole 
region, L. majuscida is usually washed ashore in large clumps; less 
often it is seen as extended strata on mud in quiet salt water. Speci¬ 
mens seen: bourne: Scraggy Neck, A. M. Hnssdl, 13 Aug. 1917 (T); 
Pocasset, M. Sumwalt, 25 July 1925 (T). falmouth: Noi)ska, IF. C. 
Farlow (F); Bay traps. Woods Hole, Anon., 30 Aug. 1932 (D); Little 
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Harbor, Woods Hole, Anon-., 20 June 1931 (W); Wood’s Hole, B. 
L[ivingsion], Aug. 1875 (D, F, T, Y); Woods Holl, H. .1. Ksfm, July 
1893 (W); washed ashore, W^ood’s Hole, If . A. Sctchdl, IG Aug. 1894 
(Phvc. Bor.-Ainer. 202, X, T, W, Y); Woods Holl, IL rb. .1. B. Ilt rrni 
9 (N); Falmouth, G. W. Brrn/, 22 Aug. 1882 (X); Falmouth, F. S. 
Collins, July 1880 (F); Falmouth, Anon., Julv 1882 (T); floating, 
Woods Holf, IF. A. Bdchill, 18 July 1890 (F, X); Wood’s Hole, 1). C. 
Eoto7i, Aug. 1871 (Y); Woods Hole, I. Holdni, 17 Aug. 1894 (P\ X); 
Vineyard S<^un<l, IF. G. Farloir (P'); Juniper Point, Woods Hole, IF. B. 
Taylor, 9 Aug. 1928 (T); Meganset Beach, Xorth P’ahnouth, IF. B. 
Taylor, 21 July 1931 (T, I)), tishury: Vineyard Haven, F. S. Collin.'^ 
(\\), Sept. 1883 .(Alg. Am. Bor. E.xs. 228, D, F, Y). Oak Bluffs: 
Highlands, C. C. Curtis, 11 July 1892 (X). edgartow.v: floating in 
its harbor, AI. A. Ilowr, 8 Aug. 1900 (X). MATTAPOiSE'rr: G. IF. 

Perry, 19 Aug. 1884 (X). 

IjYNGRya confervoides Ag. ex Gom., Ann. Sci. nut. VII Bot. 16: 
13G, pi. iii, f. 5, G (1892); Collins, Rhodora 2:42 (1900); Tilden, Minn. 
Alg. 1:119 (1910); P)avis, Bull. IF S. Bur. Fish. 1911(2): 798 (1913). 
L. hiteo-fusca of Farlow, Kept. F. S. Fish Comm. 1875: 24 (187G), Alg. 
Am. Bor. PXs. 1: 48, ^^ar. Alg. Xew Engl., 35 (1891). L. seiniphna 
of Setchell, Phye. Bor.-Amer. 30: 1452b (1908), not of Xott, ibid. 
1452a; Tilden, Minn. Alg. 1: 118 (1910), in part; Croa.sdale, P’resh 
W’ ater Alg. W'oods Hole, JVIas.s., 20 (1935), in part; not J. Ag. ex Gom. 
Authentic material: Farl., Anders. & P^at., Alg. Am. Bor. PXs. 48 
(P\ X, Y); Hohenack. Meeresalg. 500(T).—Found on intertidal 
zones of wharf pilings, rocks, and shores, also in tide pools. Xew Eng¬ 
land material rarelv exceeds 12 :j. in trichomatal diameter. I have been 


unable to locate the specimens from brackish water of Chara Pond 
reported by Croasdale, ibid. 21 (1935). Specimens .seen: faL-MOUTIi: 
with L. niajusmla, Megaiuset Beach, Xorth P'almouth, IF. B. Taylor, 
21 July 1931 (T, D); Little Harbor, W’oods Hole, G. ./. Ilolloihi r(j, 
27 July 1934 (D), IF. A. Setchell, 18 Aug. 1894 (Phyc. Bor.-Amer. 
1452b, W’, T, Y), li. Croa.sdale, 30 July 1934 (D, P\ T); on govern¬ 
ment wharf, W’oods Holl, IF. G. Farloie, Aug. 187G (P'); ad lapides et 
saepes, Wood’s Holl, IF. G. Farloir (Alg. Am. Bor. Exs. 48, P', X, Y). 
NO M.\.\’s l.\nd: if. B. Taylor 1703o, IG Aug. 1932 (T, D). 

Lynghya semiplen'a (Ag.) J. Ag. ex Gom., Ann. Sci. nat. VII Bot. 
16: 138, pi. iii, f. 7-11 (1892). Xot L. .semiplena of X’ott, Phyc. Bor.- 
Amer. 30: 1452a (1908), nor of Setchell, idem 1452b (1908); not of 
Tilden, Minn. Alg. 1:118 (1910), at least as to southern Massachusetts 
specimens; not of Davis, Bull. IJ. S. Bur. Fish. 1911(2): 798 (1913); 
not of Croasdale, Fresh Water Alg. W^oods Hole, Mass., 20 (1935). 
Authentic material: W’ittr. & Nordst., Alg. exs. 280 (F); Hauck & 
Richt., Phyk. univ. 328 (F).—^Found in the same type of habitat as 
L. confervoides an<l often mixed with it; often collected in brackish 
water. Phyc. Bor. Amer. 1452a is treated in the present paper as 


Phormidinm amhiguum, 1452b as 


confervoides 




238 


Rhodora 


(Junk 


material is referred to under Si/mploca atlanfica. Specimens seen: 
FALMOUTH: Oil woodeii piers, Little Harlior, Woods Hole, DrouH 1923, 

20 Auft. 1930 (I), F, S, T, Y); on wood submerged in Mill Pond, Woods 
Hole, Droud 1929, 25 Aug. 1930 (D, P^); on Zostera in P^el Pond, 
Drouct 1014 , 15 July 1930 (D). 

Ly.nghya lutka (Ag.) Gom. ex Ann. Sci. nat. VH Rot. 16: 141, pi. 
iii, f. 12, 13 (1892); Collins, Phyc. Bor.-Amer. 32: 1011 (1910), in 

minor part. L. ienerrima Born, ex Gom. pro fnpion., loc. cit. (1892); 
Tliur. ms. in l^arlow. Mar. Alg. New Engl., 35 (1891), sec. speciin. 
authent. in Herb. P^arlow.—Our material is verv similar to that dis- 

t 

tributed from Herb. Thuret in the P^rlow Herbarium: France: 
Biarritz, Ao. oo, 10 juin 1870. This species is hjund in situations 
similar to those in which L. confrrwiclrs and L. scmiplena are found; 
it is easily distinguished from the two latter species by the smaller 
trichomatal size and the reaction of the sheath to chlor-zinc-iodine. 

The filaments referred to as L. lutca in Phv'c. Bor.-Amer. 1011 are 

« 

few arnl very doubtful. Sj)ecimens seen: eastham: ‘Sunken Meadow,’ 
S. ColliHft, 13 Sept. 1909 (Phyc. Bor.-.\mer. 1011, in minor part, 
uprcim. mauco, W, T, Y). falmouth: on rocks at outlet of Oyster 
and Chara Ponds into Vineyard Sound, Drowi 2172, 29 Aug. 1937 
(1), I'\ X, S); in drain of Supply Department Building, Woods Hole, 
Drouct 1913, 13 .Vug. 1930 (1), P', S, T, Y); on pilings, Penzance 
Garage, Woods Hole, (1. ./. Ilolhnhcrg, 27 July 1934 (D). 

Lynghya ochhacea (Kiitz.) Thur. ex Gom., Ann. Sci. nat. VH Bot. 
16: 149 (1892). Authentic material: Rabenh. Alg. 58 (P’), 2333 (F).— 
Ob.servcd in varying abundance in freshwater pools, etc. See Geitler, 
Rabenh. Kryptogainen-Fl. 14: 1050 (1932). Specimens seen: Fal¬ 
mouth: in pool across road from entrance to Cedar Swamp, Woods 

Hole, Drout t 1957, 15 Sept. 1930 (D, F, S, T, Y). gosnold: in spring 
water flowing into Cuttvhunk Pond, Cuttvhunk Island, Drouct 2120, 

3 Aug. 1937 (D, F, N, S). 

SViMPLOCA Kiitz. ex Gom., .‘Vnn. Sci. nat. VII Bot. 16:104 (1892). 

—The fascicles of filaments produced on the surface of the plant mass 
in this genus are not always macroscopically visible. Perhaps in the 
majority of collections the fascicles are microscopic bundles of fila¬ 
ments either standing upright or closely appressed to the surface of 
the stratum. If the plant-mass has develope<l entirely beneath the 
surface of the water, it is improl)able that fascicles will be formed at 
all; they are recognized only after the mass has developed, at least for 
a certain period of time, under subaerial conditions. 


Kky to Spkciks 

I. Plants of salt or brackish habitats 

A. Plant-mass blackish-green, fasciculato-caespitose; fas¬ 
cicles erect, to 1 cm. high; filaments apparently un¬ 
branched, very closely intricated, often angulose- 
tortuose; sheaths thin, firm, coloring blue when treated 
with chlor-zinc-iodine; trichomes yellowish-green or 
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Drouet,—Oscillatoriaceae of Southern Massachusetts 


blue-green, 4-6 m in diameter, always constricted at tlie 
cross-walls; cells usuallj' quadrate or shorter than wide; 
protoplasm scarcely granulose; cross-walls pellucid, 
never granulated; outer membrane of the apical cell 

thickened into a depressed-conical calyptra. S. atlanlica 

H. Plant-mass dirty green, rarely bluish-black, fasciculate- 

caespitose; fascicles to li cm. high, erect, spiniform, 
often discolored below because of empty sheaths; fila¬ 
ments compactlj"^ interwoven, somewhat agglutinated, 
here and there falsely branched, variously angulose- 
tortuose; sheaths thin, somewhat mucous, not readily 
coloring blue when treated with chlor-zinc-iodine; 
trichomes blue-green, 6-14 fx in diameter, often toru- 
lose at the apices; cells somewhat longer than the diam¬ 
eter or (in broader trichomes) half aslongaswide, 5-14^ 
long; protoplasm granulose, cross-walls often granu¬ 
lated; apical cell slightly inflated, without calyptra. . . .S. hydnoides 

1. Trichomes 6-8 in diameter, cells as long as or longer 

than wide.var. (jenuina 

2. Trichomes 8-14 m in diameter, cells subquadrate to 

half as long as wide.var. fasciculata 

II. Plants of fresh, not of salt or brackish, habitats 

A. Plant-mass blackish-blue-green, expanded; fascicles 

spiniform, to 2 mm. high; filaments unbranched, at the 
base contorted and irregularly interwoven, in the fas¬ 
cicles more or less parallel and agglutinated; sheaths 
firm, thin, somewhat mucous, coloring blue when 
treated with chlor-zinc-iodine; trichomes bright blue- 
green, never constricted at the cross-walls, slighth' 
attenuated at the apices, 3.4-4 /x in diameter; cells sub¬ 
quadrate or somewhat longer or shorter than wide, 

1.5-5.5 M long; cross-walls conspicuous, never granu¬ 
lated; apical cell obtuse-conical, without calyptra. S. muralis 

H. Plant-mass blue-green, grayish, brown, or blackish, phor- 

midioid or fasciculate, sometimes giving a cottony ap¬ 
pearance on damp ground; fascicles tc^rtuous, repent, 
rarely erect; filaments seldom branched, tortuous, 
much entangled in the basal stratum, in the fascicles 
less tortuous and often subparallel; sheaths firm or 
sometimes mucous, coloring blue when treated with 
chlor-zinc-iodine, up to 2 jj. in thickness; trichomes blue- 
green or olive-green, never constricted at the cross¬ 
walls, 5-8 fx in diameter; cells subquadrate to twice as 
long as wide, 5-11 fi long; protoplasm coarsely granu¬ 
lose; cross-walls not conspicuous, never granulated; 
apical cell rounded or obtusely conical, the outer mem¬ 
brane slightly thickened. S. Muscorum 


Symploca atlaxtica Goin., Ann. Sci. nat. \ II Hot. 16: 109, pi. ii, 
f. 5 (1892). Lyngbya snniylina of Davis, Hull. \ . S. Hur. Fish. 1911 
(2): 798 (1913), not J. Ag. ex Gom. 8’. Mmcoruvi of Croasclale, Fresh 
Water Alg. Woods Hole, Mass., 19 (1935), not Gom.—This is an in¬ 
habitant of wood and rock walls sometimes washed by waves. Our 
material has the short articulations and the depressed-conical calyp- 
tras of the European plant and is not to be confused with 8. fiini- 

cularus Setch. & Gardn., Univ. Calif. Publ. Hot. 6: 469 (1918), as 
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(listrihutod under the nsiine <S'. uilantica in Phyc. Bor.-Amer. 1350. 
iMaterial from iny collection 1022 cited below has been compared with 
authentic specimens bv Prof. Prernv. iS. alknitica mav sometimes be 

* ♦ t t 

confused with Phormidium nubtm iabratKtn utu, which often is col¬ 
lected also on rocks and woodwork washed by waves. Specimens 
seen: falmoutii: subaerial on floatiiijj; wooden piers beside U. S. 
Lighthouse Service Building, Woods Hole, Drourt 1922, 20 Aug. 1980 
(1), F, S, T, \, Fremy); Eel Pond, \\oods Hole, S. Collins, 10 Aug. 
1904 (sub. nom. Li/ngbi/a sc mi pic no, etc., F); subaerial at high tide 
mark on concrete walls of Supply Department Building, Woods Hole, 
Drouct 1014 , 18 Aug. 1980 (D); sid)aerial, (iardiner’s I)itch, Woods 
Hole, Dronci lOld, 20 July 1980 {s])ccim. mancuvt, !))• 

Sy.mploca hyd.voidk.s Kiitz. c.x Gom., Ann. Sci. nat. VI I Bot. 16: 
100, pi. ii, f. 1-4 (1892); Collins, Riiodora 2: 42 (19(M)). Phormidium 
pu.lvinatum,Co\\'uu2 in Britton & Mill.spaugh, Bahaman FI., 021 (1920), 
not Woronich. Authentic material: Desmaz., PI. cryptog. France, 
ed. I, 1972 (F).—The var. gk.vl'Ixa Gom. is .seen mi.xed with other 
My.xophyceae in intertidal zones and salt marshes, the var. fascicl'- 
LATA (Kiitz.) Gom. on larger algae in quiet salt water. Sj)ecimens 
seen: fal.moutm: Menauhant, P. S. Collins, July 1882 (N). gos.vold: 
on mud among Spartina roots, Xaushon Island, IF. A. ISdchcll, 10 
-July 1891 (sub. nom. 8. fnscicuUda, X); Hadley Harbor, Xaushon 
Island, IF. U. Taylor, 11 July 1981 (T, D), Anmi., 12 July 1981 (Herb. 
G. W. Prescott), C. M. Palmer, 28 Aug. 1987 (D, X, S). 

Symploca mukalis Kiitz. ex Gom., Ann. Sci. nat. VII Bot. 16: 112, 
j)l. ii, f. 10 (1892); Setchell, Bull. Torr. Bot. Club 22: 429 (1895); 
Croasdale, Fresh Water Alg. Woods Hole, Mass., 19 (1985). Authen¬ 
tic material: Rabenh. Alg. 142 (F), 298 (F).—Apparently not uncom¬ 
mon in the region on moist soil and among mos.ses. In ra])idly growing 
plant ma.s.se.s, the cells are often somewhat longer than wide. Where 
the fascicles are not well developed, masses may be dillicult to dis¬ 
tinguish from those of Phormidium Corium and P. papyracenm. 
Specimens seen: falmoi’th: on the ground around the railroad well, 
W ood’s Holl, II . (j. Farloic, Aug. 1879 (F, P); on ground near a pump, 
East Falmouth, II . ^I. Sdchdl 240 , 12 July 1891 (1), duplicate of 
specimen in Herb. I'niv. Calif., obligingly sent to me by Prof. Setchell); 
.sandy path. Woods Hole, Collins a 150, 19 .Vug. 1904 (.sub. nom. 8. 
Muscorum, X); earth, Quisset Road, IF. P. Taylor, 9 July 1922 (T). 
FAiRii.WEX: on wet .soil among rocks. Scouticut l^iinl, Dronci 2174, 

1 Sept. 1987 (1), F, S, X, T). 

Symploca Muscorum (Ag.) Gom. ex .Ann. Sci. nat. VII Bot. 16: 
110, pi. ii, f. 9 (1892); not of Croa.sdalc, Fresh Water .Vlg. Woods 

' The TYPE material of P. pulvinatutn Collins, Bahama ihlands: Cockburn Harbor. 
South Caicos, M. 2 \. Howe 5593, 16 Dec. U>07, in Herb. New York Hot. Oard., differs 
in no respect from the authentic material of N'. hydnoides cited here. P. pulcinatu?)i 
Woronich. is now more properly designatt*d P. Woronicfiinii J. DeToni. Noterclle di 
nnjnrncl. (lUjnl, T. .\lcAini casi di omouimiit (Mis^oficec), 7 (103-1). 
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Pratt and Littlefield,—Finns Banksiatia in New York 


Hole, Mass., 19 (1935). Phormidium Rctzii of Croasdale, ibid. 20 
(1935), not Gorn. Authentic material: Rabenh. Al^. 244 (F), 929 (T). 

—Frequently seen on moist soil in depressions and in greenhouses, 
sometimes among other submersed algae in ponds. Plant-masses 
having the described characters of f. gnmitia Gom. apud Fremy and 
f. inundata Gom. apud Fremy, Mem. Soc. nat. Sci. nat. & math. 
Cherbourg 41: 83 (1934), are collected in the Woods Hole region; but 
material of both forms appears to develop fascicles in exactly the 
same manner when transferred to the laboratory and grown under 
subaerial conditions. Specimens seen: mashpee: in John Pond, C. 
M. P(dmor, Sept. 1937 (D). falmouth: on soil in greenhouse near 
railroad station, F'almouth, Droiid 1033, 29 Aug. 1930 (D, F); on soil 
in a pasture, Sippewi.sset, Drouct 1035, 4 Sept. 1930 (D, S, T, Y); 
on soil in a depression east of Iron Pond, Woods Hole, Drouct 1938, 
12 Sept. 1930 (D, T); in spring north of N()l)ska Point, C. M. Prdmcr, 
Sept. 1937 (I)), gosnold: freshwater pond, Pasque Islanfl, 11 . 
Crormhdc, 20 June 1934 (D); Pink Pond, Xonames.set Island, II. 
Crofmhdr, 2 July 1934 (D). 

{To be continiu'd) 


WESTERN EXTENSION OF THE RANGE 
OF PINES BANKSIANA IN NEW YORK 

W. F. Pratt a.\d E. W. Littlefield 

For the past thirty years or more the known distribution of Pinuft 
lianksiana in New York has l)een confined to certain portions of the 
Lake Champlain watershed in Clinton and E.s.sex counties. No 
stations have been reported, during this time, which would materially 
extend the range as outlined by the early observations of Sears^ and 
Peck.^ House^ lists Pinus lianksiana as 
York, citing the stations reported by Peck in the Ausable and Bouquet 
valleys. The junior writer"* described the association of this species 
with Pinus rigida Mill, at Clintonville, Essex County, and has 
noted its occurrence in a number of other unreported localities, all 
however, within the general limits of the range as indicated above. 

In the summer of 1931, the senior writer discovered a group of 
Pinus Banksiana growing on a sandy knoll along the east bank of the 
Deer River in the Town of Brasher in eastern St. Lawrence Countv, 


“rare” in northern New 


1 Bull. Essex Inst. 13 (1881) pp. 174-178. 

2 X. Y. State Museum Vol. V. Xo. 25 (18H8) 

^ N. Y. State Museum No. 254 (1924). 

* Uttlefleld: Biiodoha xxx (1928) pp. 129-131 





